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Mechanical Properties of Very Rapid Hardening
Polymer Mortar for Concrete Repair
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ABSTRACT : In this study, mechanical properties of Very-Rapid Hardening Polymer (VRHP) mortar were investigated. To do it,
75 VRHP mortar specimens were tested by the compressive test, bending test, bonding test, freezing and thawing test, length variation
test, and water absorption test. From the test results, it was confirmed that the bond strength of VRHP was higher than that of normal
concrete by 50 %, and the resistance of freezing and thawing of VRHP was more excellent than normal concrete. In addition, length
variation ratio and water absorption ratio of VRHP were smaller than those of normal concrete by 20 %. Therefore, It should be
mentioned that VRHP can be successfully used as the material for repairing the crack of concrete structure.
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Table 1, Properties of very rapid hardening polymer

Material | Specific gravity | Viscosity (cP) | Thermal stability (C)
PP-A 1.118 17.71

0~50
PP-B 0.973 14.40

Table 2, Grain size of fine aggregate and fineness modulus

Grain size (%) Fineness
800 um | 600 wum |300 wm clay modulus
below 04| 2.87

Material

Fine aggregate | above 1.0 | below 95

Table 3. Mix properties of concrete
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Table 4. Mix properties of mortar

WwW/C Unit mass (g)
(%) % C S
50 225 450 1350

W : Water, C : Cement, S : Sand

Design strength Slump Air content wi/C

Unit mass (kg/ms)

(MPa) (mm) (%) (%) A

C S G AE

36 120 32 45 185

410 748 907 12.3

W : Water, C : Cement, S : Sand, G : Gravel, AE : Air-Entraining
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(b) Mixing A and B polymer

(c) Pouring polymer (d) Curing of specimen

Fig. 1. Production of VRHP mortar specimen

Table 5. Test variables

Name of | Mixing ratio of polymer (%) Test Number of
specimen A B method specimen
Fl 15
PP-30 30 70
Co 30
Bo 15
PP-40 40 60
Co 30
Fl 15
Co 30
PP-50 50 50 Bo 15
Fr
Le 6
Fl 15
PP-60 60 40 _
Co 30 221 HZE A
Fl 15 _
PP-70 70 30 c ” FAHEAF-E KS F 4042(2012)0]] F=3Fo] AASFc) 5
0

Fl : Flexural strength, Co: Compressive strength

S Z2H il digt AldAE AR, AlA
Wa : Water absorption ratio, Bo: Bond strength = 7

Hjgty 378 02 sl S5 A sh= Fig 29 &

Fr : Freezing and thawing resistance
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Table 6. Results of flexural strength test
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Fig. 3. Setup of bond strength test Fig. 4. Results of flexural strength test
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Table 7. Results of compressive strength test

Specimen Compressive strength (MPa)

1 hour | 3 hours 1 day 7 days | 28 days
PP-30 6.4 7.4 7.5 9.2 13.5
PP-40 114 28.0 29.8 30.7 324
PP-50 9.5 28.5 34.6 354 36.6
PP-60 7.4 20.9 25.6 335 34.8
PP-70 7.7 9.0 11.2 35.7 37.0
40

N
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N
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Fig. 5. Results of compressive strength test
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Table 8. Failure modes of bond test
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Fig. 6. Results of bond strength test
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Fig. 7. Failure modes of bond strength test
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Fig. 10. Results of length change ratio test
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